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(54) Communication control system and method of controlling communication 



(57) A communication control system in a packet 
communication network having a plurality of radio sub- 
networks, the radio sub-networks being connected to a 
wired sub-network by learning type bridges, respec- 
tively, the system including a radio terminal for commu- 
nicating with the radio sub-networks, the racfio terminal 



including first means for detecting whether or not the 
terminal moves from one of the radio. sub-networks to 
other radio sub-networks, arid second means for trans- 
mitting a dummy packet when movement between the 
radio sub-networks is detected. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a communication 5 
control system used in a packet communication network 
and a method of controlling communication in the 
packet communication network in which a wired sub- 
network and a plurality of radio sub-networks are con- 
nected by learning type bridges. 

Generally, in a packet communication network hav- 
ing a plurality of sub-networks, it is known to, when con- 
necting sub-networks to each other, connect them using 
a bridge apparatus having a learning function (for exam- 
ple, JP-A-1 40034/1 990). 

In such a bridge system, a bridge apparatus has a 
learning table, a bridge for performing a relay of a 
packet registers a source address included in the 
packet and a received sub-network number in the learn- 
ing table, and when a destination address included in 
the packet is registered in the learning table, the bridge 
transmits the packet to the registered sub-network. 
However, in case that the registered sub-network is a 
sub-network that has received the packet, the packet is 
discarded. 

On the other hand, when the destination address is 
not registered in the learning table, the packet is simul- 
taneously transmitted to all sub-networks connected to 
the bridge. 

In case that the packet is not transmitted in a prede- 
termined time interval from a terminal having a corre- 
sponding address, a set of the address and sub- 
network that are registered in the learning table is 
deleted due to out of time. 

By means of the bridge system having such a 
learning function, simultaneous transmission of the 
packet to the sub-networks in which terminals do not 
exist (are not located) can be reduced and it become to 
be easy to structure a large scale network. 

By the way, in the network in which a wired sub-net- 
work and a plurality of radio sub-networks are con- 
nected using the above-described bridge, in case that a 
terminal connected to, or located in one radio sub-net- 
work and conducting communication moves to other 
radio sub-networks, since an address of the terminal is 
registered together with the wired sub-network number 
in the bridge connecting the radio sub-network to which 
the terminal moves, to the wired sub-network, the 
packet transmitted to the terminal is not transmitted to a 
side of the radio sub-networks. And then, if the terminal 
that has moved (the said terminal) transmits the packet 
and the learning table is changed or if the set of the 
address and sub-network is deleted from the learning 
table due to out of time as mentioned above, the bridge 
becomes to start transmission of the packet transmitted 
to the terminal, to the side of the radio sub-network. 

in the above-mentioned bridge system, when the 
terminal connected to one radio sub-network and con- 



ducting communication moves to other radio sub-net- 
works, if the contents of the learning table of the bridge 
are not changed or deleted, the packet transmitted to 
the terminal is not transmitted to the side of the radio 
sub-networks, and as a result, there is a problem that 
reconnection during movement of the terminal needs 
time. 

SUMMARY OF THE INVENTION 

The objective of the present invention is to provide 
a communication control system and a method of con- 
trolling communication in a packet communication net- 
work that are capable of conducting the reconnection 
for a short time during the movement of the terminal. 

The objective of the present invention is achieved 
by a communication control system in a paiCket commu- 
nication network having a plurality of radio sub-net- 
works. The radio sub-networks are connected to a wired 
sub-network by learning type bridges, respectively. The 
communication control system includes a radio terminal 
for communicating with the radio sub-networks, and the 
radio terminal includes first means for detecting whether 
or not the terminal moves from one of the radio sub-net- 
works to other radio sub-networks, and second means 
for transmitting a dummy packet when movement 
between the radio sub-networks is detected 

In accordance with present invention, the dummy 
packet is a packet that does not need a response 
packet. 

Moreover, for example, the learning type bridges 
include transmission means for transmitting a control 
packet to the sub-networks on a radio side, which 
includes sub-network discriminating signals that are dif- 
ferent for each of the learning type bridges, and the first 
means detects the movement between the radio sub- 
networks when the sub-network discriminating signals 
included in a received control packet are different from a 
previously received sub-network discriminating signals. 

Also, the first means is adapted to detect movement 
between the radio sub-networks when a registration dis- 
criminating signal is not registered in the radio terminal. 

Further, in case that each of the radio sub-networks 
uses radio channels that are different from each other, 
the radio terminal selects the radio channels in accord- 
ance with a predetermined radio channel selecting pro- 
cedure and the first means detects the movement 
between the radio sub-networks when the radio chan- 
nels are different from each other. 

The objective of the present invention is also 
achieved by a method of controlling communication in a 
packet communication network is provided, in which the 
packet communication network has a plurality of radio 
sub-networks, the radio sub-networks are connected to 
a wired sub-network by learning type bridges, respec- 
tively, and packet communication network includes a 
radio terminal for communicating with said radio sub- 
networks. The method includes steps of detecting 
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whether or not the radio terminal moves from one of the 
radio sub-networks to other radio sub-networks, and 
transmitting a dummy packet when movement of the 
radio terminal between the radio sub-networks is 
detected. 5 

In this manner, according to the present invention, 
since the radio terminal (mobile terminal) transmits the 
dummy packet for changing the learning table of tie 
bridge when the radio terminal detects the movement 
between the radio sub-networks, it is possible to reduce 10 
time necessary for the recormection, and as a result, to 
mitigate a packet loss. 

BRIEF DESCRIPTION OF THE DRAWINGS 

This and other objects, features and advantages of 
the present invention will become more apparent upon 
a reading of the following detailed description and draw- 
ings, in which: 

20 

Fig. 1 is a block diagram showing an example of a 
network in which a communication control system 
in accoidance with the present invention is used; 
Fig. 2 is a view showing an example of a transmis- 
sion packet used in the network shown In Fig. 1 ; 2s 
Fig. 3 is a flowchart for explaining an embodiment 
of the communication control system in accordance 
with the present invention; 
Fig. 4 is a flowchart for explaining other embodi- 
ment of the communication control system in 30 
accordance with the present invention; and 
Fig. 5 is a flowchart for explaining still other embod- 
iment of the communication control system in 
accordance with the present invention. 

35 

DESCRIPTION OF THE EMBODIMENTS 

The present invention will be explained below refer- 
ring to Figures. 

First, referring to Fig. 1, a packet communication 40 
network (simply referred to as a network, hereinafter) as 
shown in the Figure has a wired sub-network 201 and a 
plurality of radio sub-networks 204 and 205. and the 
radio sub-networks 204 and 205 are connected to the 
wired sub-network 201 by bridges 202 and 203, respec- 4s 
tively. 

In an example shown in the Figure, wire terminals 
206 and 207 are connected to the wired sub-network 
and radio terminals 208 and 209 are connected to 
(located in) the radio sub-network 204. Similarly, a radio so 
terminal 210 is connected to (located in) the radio sub- 
network 205. 

Referring to Fig. 2 here, in Fig. 2, an example of a 
packet transmitted from each terminal is shown, and 
when transmitting the packet, each terminal transmits a 55 
packet having a sub-network address (DA) 101 of a ter- 
minal to which the packet is transmitted, a sub-network 
address (SA) 102 of its own station from which the 



packet rs transmitted and a transmission data (DATA) 
103. 

Referring to Fig. 1 again, each of the bridges 202 
and 203 has learning tables (not shown), respectively, 
and a set of the sub-network address (SA) from which 
the packet is transmitted and the sub-network is regis- 
tered in the learning tables. And also, in each of the 
bridges 202 and 203, in case that the terminal con- 
nected to each sub-network conducts communication, 
the learning tables are updated. 

Referring Fig. 1 to Fig. 3, each radio terminal moni- 
tors the movement between the radio sub-networks in 
its own station (step 301), and if the movement between 
the radio sub-networks is detected (step 302), each 
radio terminal transmits a dummy packet that does not 
need a response packet (step 303). As the dummy 
packet, it is possible to use Gratuitous ARP and so forth 
shown in a document (C. Perkins, "IP Mobility Support \ 
RFC2002, October 1 996) and so forth. 

In this manner, since, when the radio terminal 
moves between the radio sub-networks, the radio termi- 
nal is adapted to transmit the dummy packet that does 
not need the response packet, the contents of the learn- 
ing tables of the bridges are changed, and as a result, 
the bridges become to transmit to a side of the radio 
sub-networks a packet which is transmitted to the radio 
terminal. In other words, since, when the radio terminal 
moves between the radio sub-networks, the radio termi- 
nal Is adapted to transmit the dummy packet that does 
not need the response packet, reconnection can be 
conducted for a short time. 

Referring Fig. 1, Fig. 2 and Fig. 4, in an embodi- 
ment shown in Fig. 4, sub-network discriminating codes 
that are different from each other are provided with each 
bridge, and if movement is detected at the radio termi- 
nal when a control packet including the discriminating 
codes is transmitted to the side of the radio sub-net- 
works every predetermined period, a dummy packet is 
transmitted- Particularly, if the radio terminal receives 
the control packet (step 401), the radio terminal reads 
out sub-network discriminating codes included in the 
control packet (step 402), If a registration discriminating 
code is registered in the radio terminal (step 403), the 
sub-network discriminating codes and the registration 
discriminating code are compared with each other in the 
radio terminal (step 404). 

As a result of the comparison, if the registration dis- 
criminating code and the sub-network discriminating 
codes coincide with each other (step 405), the radio ter- 
minal becomes to waft reception of the control packet 

On the other hand, if the registration discriminating 
code is not registered at the step 403 or if it is deter- 
mined at the step 405 that the registration discriminating 
code and received discriminating codes (sub-network 
disa iminating codes) are different from each other, the 
radio terminal determines that It has moved to other (dif- 
ferent) radio sub-networks. In other words, the radio ter- 
minal detects the movement between the radio sub- 
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networks (step 406). And then, the radio terminal newly 
registers the received discriminating codes therein (step 
407) and transmits the dummy packet (step 408), 

Also in this embodiment, since, when the radio ter- 
minal moves between the radio sub-networks, the radio 
terminal is adapted to transmit the dummy packet, the 
reconnection can be conducted for a short time. 

Referring Fig. 1 , Fig. 2 and Fig, 5, in an embodi- 
ment shown in Fig. 5, in case that the bridge connecting 
each radio sub-network to the wired sub-network 
selects one channel from a plurality of radio channels in 
accordance with a predetermined channel selecting 
method and is using the selected channel, the radio ter- 
minal selects the radio channel in accordance with the 
above-described channel selecting method and trans- 
mits the dummy packet to the ratio sub-network to 
which the radio terminal moves, when the radio terminal 
moves between the radio sub-networks (It is noted that 
the above-described channel selecting method is 
described in JP-Applicatk>n-21 4556-1 996, for exam- 
ple.). 

Particularly, when the radio terminal moves 
between the radio sub-networks using the radio chan- 
nels that are different from each other, the radio terminal 
selects, for example by means of the above-described 
channel selecting method, the channel being used in 
the radio sub-network to which the radio terminal moves 
(step 501). If the radio terminal moves between the 
radio sub-networks, the ratio channel is changed in 
accordance with a processing result of a radio channel 
selecting process (step 502). In other words, the radio 
terminal determines whether or not the radio channel 
has been changed (step 502), and the radio terminal 
detects the movement between the radio sub-networks 
of which the radio channel is changed (step 503). And 
then, when the radio terminal detects the movement 
between the radio sub-networks, it transmits a dummy 
packet (step 504). 

Also in this embocfiment, since, when the radio ter- 
minal moves between the radio sub-networks, the radio 
terminal is adapted to transmit the dummy packet, the 
reconnection can be conducted for a short time. 

In addition, when the radio terminal moves between 
the radio sub-networks using the same radio channels, 
it is possible to detect the movement of the radio termi- 
nal by the above-mentioned process explained in the 
Fig. 4. And also, by combining the process explained in 
Fig. 4 with the process explained in Fig. 5, it is possible 
to detect the movement of the radio terminal also in the 
network in which a plurality of radio channels are used. 

As explained above, in the present invention, since, 
when the mobile terminal (radio terminal) detects the 
movement between the radio sub-networks, the radio 
terminal is adapted to transmit the dummy packet to the 
radio sub-network to which the radio terminal moves, 
the present invention effects that it is possible to shorten 
the time necessary for the reconnection, and it is possi- 
ble to reduce the packet loss. 



The entire disclosure ot Japanese Patent Applica- 
tion No. 9-040782 filed on February 25 r 1997 including 
specification, claims, drawing and summary are incor- 
porated herein by reference in its entirety. 

5 

Claims 

1. A communication control system in a packet com- 
munication network having a plurality of radio sub- 

10 networks, said radio sub-networks being connected 
to a wired sub-network by learning type bridges, 
respectively, said system comprising: 

a radio terminal for communicating with said 
is radio sub-networks, 

said radio terminal including: 

first means for detecting whether or not 
said radio terminal moves from one of said 
20 radio sub-networks to other radio sub-net- 

works; and 

second means lor transmitting a dummy 
packet when movement between said 
radio sub-networks is detected. 

25 

2. The communication control system according to 
claim 1, wherein said dummy packet is a packet 
that does not need a response packet. 

30 3. The communication control system according to 
claim 1, wherein said learning type bridges com- 
prise transmission means tor transmitting a control 
packet to said sub-networks on a radio side, said 
control packet including sub-network discriminating 

35 signals that are different for each of said learning 
type bridges, and said first means is adapted to 
detect movement between said radio sub-networks 
when said sub-network discriminating signals 
included in a received control packet are different 

40 from a previously received sub-network discriminat- 
ing signals. 

4. The communication control system according to 
claim 2, wherein said learning type bridges com- 

45 prise transmission means for transmitting a control 
packet to said sub-networks on a radio side, said 
control packet including sub-network discriminating 
signals that are different for each of said learning 
type bridges, and said first means is adapted to 

so detect movement between said radio sub-networks 
when said sub-network discriminating signals 
included in a received control packet are different 
from a previously received sub-network discriminat- 
ing signals. 

55 

5. The communication control system according to 
claim 1, wherein said frst means is adapted to 
detect movement between said radio sub-networks 
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when a registration discriminating signal is not reg- 
istered in said radio terminal. 

6. The communication control system according to 
claim 2, wherein said first means is adapted to s 
detect movement between said radio sub-networks 
when a registration Discriminating signal is not reg- 
istered in said radio terminal. 

7. The communication control system according to 10 
claim 1, wherein each of said radio sub-networks 
uses radio channels that are different from each 
other, said radio terminal selects said radio chan- 
nels in accordance with a predetermined radio 
channel selecting procedure, and said first means is 
is adapted to detect movement between said radio 
sub-networks when said radio channels are differ- 
ent from each other. 

8. The communication control system according to 20 
claim 2. wherein each of said radio sub-networks 
uses radio channels that are different from each 
other, said radio terminal selects said radio chan- 
nels in accordance with a predetermined radio 
channel selecting procedure, and said first means 25 
Is adapted to detect movement between said radio 
sub-networks when said radio channels are differ- 
ent from each other. 

9. The communication control system according to 30 
claim 3, wherein each of said radio sub-networks 
uses radio channels that are different from each 
other, said radio terminal selects said radio chan- 
nels in accordance with a predetermined radio 
channel selecting procedure, and said first means as 
is adapted to detect movement between said radio 
sub-networks when said radio channels are differ- 
ent from each other. 

10. The communication control system according to 40 
claim 4, wherein each of said radio sub-networks 
uses radio channels that are different from each 
other, said radio terminal selects said radio chan- 
nels in accordance with a predetermined radio 
channel selecting procedure, and said first means 45 
is adapted to detect movement between said radio 
sub-networks when said radio channels are differ- 
ent from each other. 

1 1 . A method of controlling communication in a packet so 
communication network having a plurality of racfio 
sub-networks, said radio sub-networks being con- 
nected to a wired sub-network by learning type 
bridges, respectively, said packet communication 
network comprising a radio terminal for communi- ss 
eating with said radio sub-networks, said method 
comprising steps of: 



detecting whether or not said radio terminal 
moves from one of said radio sub-networks to 
other radio sub-networks; and 
transmitting a dummy packet when movement 
of said radio terminal between said radio sub- 
networks is detected. 

12. The method of controlling communication accord- 
ing to claim 11, wherein said dummy packet is a 
packet that does not need a response packet. 

13. The method of controlling communication accord- 
ing to claim 11, wherein before said detecting step, 
said method further comprises a step of transmit- 
ting a control packet to said sub-networks on a 
radio side, said control packet including sub-net- 
work discriminating signals -that are different for 
each of said learning type bridges, and said detect- 
ing step includes a step of detecting movement of 
said radio terminal between said radio sub-net- 
works when said sub-network discriminating sig- 
nals included in a received control packet are 
different from a previously received sub-network 
cfiscriminating signals. 

14. The method of controlling communication accord- 
ing to claim 12, wherein before said detecting step, 
said method further comprises a step of transmit- 
ting a control packet to said sub-networks on a 
racfio side, said control packet including sub-net- 
work discriminating signals that are different for 
each of said learning type bridges, and said detect- 
ing step includes a step of detecting movement of 
said radio terminal between said radio sub-net- 
works when said sub-network discriminating sig- 
nals included in a received control packet are 
cSfferent from a previously received sub-network 
cfiscriminating signals. 

15. The method of controlling communication accord- 
ing to claim 11, wherein said detecting step 
includes a step of detecting movement of said radio 
terminal between said radio sub-networks when a 
registration discriminating signal is not registered in 
said racfio terminal. 

16. The method of controlling communication accord- 
ing to claim 12, wherein said detecting step 
includes a step of detecting movement of said radio 
terminal between said radio sub-networks when a 
registration discriminating signal is not registered in 
said radio terminal. 

17. The method of controlling communication accord- 
ing to claim 1 1 , wherein each of said radio sub-net- 
works uses radio channels that are different from 
each other, sard radio terminal selects said radio 
channels in accordance with a predetermined radio 
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channel selecting procedure, and said detecting 
step includes of a step of detecting movement of 
said radio terminal between said radio sub-net- 
works when said radio channels are different from 
each other. 5 

18. The method of controlling communication accord- 
ing to claim 12, wherein each of said radio sub-net- 
works uses radio channels that are different from 
each other, said radio terminal selects said radio w 
channels in accordance with a predetermined radio 
channel selecting procedure, and said detecting 
step includes a step of detecting movement of said 
radio terminal between said radio sub-networks 
when said radio channels are different from each is 
other. 



19. The method of controlling communication accord- 
ing to claim 13, wherein each of said radio sub-net- 
works uses radio channels that are different from zo 
each other, said radio terminal selects said radio 
channels in accordance with a predetermined radio 
channel selecting procedure, and said detecting 
step includes a step of detecting movement of said 
radio terminal between said radio sub-networks zs 
when said radio channels are different from each 
other. 

20. The method of controlling communication accord- 
ing to claim 1 4, wherein each of said radio sub-net- 30 
works uses radio channels that are different from 
each other, said radio terminal selects said radio 
channels in accordance with a predetermined radio 
channel selecting procedure, and said detecting 
step includes a step of detecting movement of said 35 
radio terminal between said radio sub-networks 
when said radio channels are different from each 
other. 
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